Involvement of outer membrane proteins in enterochelin-mediated iron uptake in Escherichia coli.
Escherichia coli K-12 grown in iron-deficient media contained a large amount of outer membrane proteins O-2a, O-2b, and O-3, while cells grown in iron-supplemented media contained far smaller amounts of these proteins. The iron uptake by the iron-deficient cells was significantly stimulated in the presence of enterochelin, while that by the iron-rich cells was not. The outer membrane isolated from cells grown in the iron-deficient media showed enterochelin-stimulated binding of iron, while the outer membrane from iron-rich cells and cytoplasmic membranes from both types of cells did not show such binding activity. The amount of iron bound by the outer membrane was almost equivalent to the amount of O-2a, O2b, or O-3, irrespective of the amount of these proteins in the outer membrane, which is controlled by the amount of iron in the medium. Small particles rich in these proteins were prepared from cells by EDTA extraction. The particles were active in enterochelin-mediated iron binding and the amount of iron bound was equivalent to the amount of each of these proteins in the particles. Although the outer membrane of E. coli B was as active in iron binding as that of E. coli K-12, it did not possess an appreciable amount of O-2a. Gel electrophoretic analysis revealed that 9-2b and 9-3 were identical with the proteins missing mutants feuB and feuA, respectively.